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DETAILED ACTION 

Drawings 

Figures 1 and 2 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) 
because reference character "14c" has been used to designate both the light emitting 
part and hole transport layer in figure 4b. Corrected drawing sheets in compliance with 
37 CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 
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The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "20" has been used to designate both absorption reduction 
layer and transparent conductive spacer layer on page 17 of the specification. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version 
of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Objections 

Claims 8 and 13 are objected to because of the following informalities: 
Each claim should have only one sentence. 
Appropriate correction is required. 

Claim Rejections • 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 1 , no actual limitation is being applied to the thickness of the 
semitransparent electrode layer and the relative location of the light emitting layers. 
How can the luminance output of the present invention be compared to a similar top- 
emitting OLED device or bottom-emitting OLED device? What exactly constitutes a 
similar invention and what exactly is the luminance output? The Examiner also notes 
that the recitation of "the thickness of the semitransparent electrode layer and the 
relative location of the light emitting layers are selected to provide a luminance output of 
the microcavity OLED device at least 1 .25 times that of a similar top-emitting OLED 
device or at least 1 .75 times that of a similar bottom-emitting OLED device using similar 
OLED materials and having a transparent electrode in place of the semitransparent 
electrode" will not being given patentable weight because it is not considered to be a 
positive limitation. 

Claims 8 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claims 8 and 13, the claims mention A, but there is no definition of A, in the 
claim. What do you mean by A? Is it one wavelength, a peak wavelength or any of a 
range of wavelengths i.e. bandwidth or other? 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3 and 5-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yamada et al. (EP 1,154,676). 

Regarding claim 1, Yamada discloses a microcavity OLED device in figure 4 
including: a substrate (item 1 1); a bottom-electrode layer (item 12) disposed over one 
surface of the substrate; an organic EL element (item 13c) disposed over the bottom- 
electrode layer; and a top-electrode layer (item 14) disposed over the organic EL 
element, wherein one of the electrode layers is semitransparent and reflective and the 
other one is essentially opaque and reflective (page 5, paragraphs 31 and 34). 

Regarding claim 2, Yamada discloses the microcavity OLED device claimed in 
claim 1 wherein one or both of the electrodes are metallic (page 5, paragraphs 31 and 
34). 

Regarding claim 3, Yamada discloses the microcavity OLED device claimed in 
claim 2 wherein metallic electrode(s) include metals or metal alloys selected from the 
group including Ag, Au, Al, and Mg (page 5, paragraphs 31 and 34). 

Regarding claim 5, Yamada discloses the microcavity OLED device according to 
claim 2 wherein the metallic bottom-electrode layer is semitransparent and the light is 
emitted through the substrate (FIG. 23 and page 11, paragraph 81). 
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Regarding claim 6, Yamada discloses the microcavity OLED device according to 
claim 5 wherein the device further includes a high index absorption-reduction layer (Fig. 
23, item 32) disposed between the semitransparent metallic bottom-electrode layer and 
the substrate. 

Regarding claim 7, Yamada discloses the microcavity OLED device according to 
claim 6 wherein the absorption-reduction layer has an index of refraction greater than 
1 .6. The Examiner notes that Yamada does not expressly disclose the index of 
refraction, but it is inherent that the absorption-reduction layer (made from ITO) has an 
index of refraction. It inherent for ITO to have an index of refraction of about 2, which is 
greater than 1.6. 

Regarding claim 8, Yamada discloses the microcavity OLED device according to 
claim 6 wherein the thickness of the absorption-reduction layer approximately satisfies 
the equation 

2n A LA + n T LT=(m A +1/2)A I 

where A is the predetermined wavelength emitted from the device, n A and L A are the 
refractive index and the thickness of the absorption-reduction layer respectively, n T and 
Ly are the real part of the refractive index and the thickness of the semitransparent 
metal electrode respectively, and m A is a non-negative integer. It is preferred to have 
m A as small as practical, usually 0 and typically less than 2. 

The Examiner notes that the index of refraction of ITO has an index of refraction 
of about 2 and that the index of refraction of silver real pad is about 0.2 for the visible 
frequency range. Now L A can be any value from 30 to 1000 nm according to paragraph 



Application/Control Number: 1 0/771 ,885 Page 7 

Art Unit: 2879 

35. Now L T can be any value from 5 to 50 nm according to paragraph 34. Choosing 
lambda to be 550nm, which this device is going to emit. One now gets 
2n A L A + n T L T = (m A +1/2)A = 2*0.2* L A + 0.2 * 15 nm = 3/2 * 550nm. 

Regarding claim 9, Yamada discloses the microcavity OLED device according to 
claim 5 wherein the device further includes a transparent conductive spacer layer (page 
9, paragraph 62) disposed between the semitransparent metallic bottom-electrode layer 
and the organic EL element or between the organic EL element and the metallic top- 
electrode layer. 

Regarding claim 10, Yamada discloses the microcavity OLED device according 
to claim 2 wherein the metallic top-electrode layer is semitransparent and the light is 
emitted through the semitransparent metallic top-electrode layer (FIG. 4). 

Regarding claim 1 1 , Yamada discloses the microcavity OLED device according 
to claim 10 wherein the device further includes a high index absorption-reduction layer 
(FIG. 4, item 15) disposed over the semitransparent top-electrode layer. 

Regarding claim 12, Yamada discloses the microcavity OLED device according 
to claim 1 1 wherein the absorption-reduction layer has an index of refraction greater 
than 1 .6. The Examiner notes that Yamada does not expressly disclose the index of 
refraction, but it is inherent that the absorption-reduction layer (made from ITO) has an 
index of refraction. It inherent for ITO to have an index of refraction of about 2, which is 
greater than 1 .6. 
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Regarding claim 13, Yamada discloses the microcavity OLED device according 
to claim 10 wherein the thickness of the absorption-reduction layer approximately 
satisfies the equation 
2n A L A + n T L T = (m A +1/2)A, 

where A is the predetermined wavelength emitted from the device, n A and L A are the 
refractive index and the thickness of the absorption-reduction layer respectively, n T and 
L T are the real part of the refractive index and the thickness of the semitransparent 
metal electrode respectively, and m A is a non-negative integer. It is preferred to have 
m A as small as practical, usually 0 and typically less than 2. 

The Examiner notes that the index of refraction of ITO has an index of refraction 
of about 2 and that the index of refraction of silver real pad is about 0.2 for the visible 
frequency range. Now L A can be any value from 30 to 1000 nm according to paragraph 
35. Now L T can be any value from 5 to 50 nm according to paragraph 34. Choosing 
lambda to be 550nm, which this device is going to emit. One now gets 
2n A L A + n T L T = (m A +1/2)A = 2*0.2* L A + 0.2 * 15 nm = 3/2 * 550nm. 

This yields an L A of 205 nm, which is in the allowed range. Therefore the 
thickness of the absorption-reduction layer approximately satisfies the equation 
2n A L A + n T L T =(m A +1/2)A. 

Regarding claim 14, Yamada discloses the microcavity OLED device according 
to claim 10 wherein the device further includes a transparent conductive spacer layer 
(page 9, paragraph 62) disposed between the reflective metallic bottom-electrode layer 
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and the organic EL element or between the organic EL element and the metallic top- 
electrode layer. 

Regarding claim 15, Yamada discloses the microcavity OLED device according 
to claim 2 wherein the bottom-electrode layer is the anode (Fig. 4, item 12) and the top- 
electrode layer is the cathode (FIG. 4, item 14). 

Regarding claim 16, Yamada discloses the microcavity OLED device according 
to claim 2 wherein the bottom-electrode layer is the cathode and the top-electrode layer 
is the anode (page 9, paragraph 92). 

Regarding claim 17, Yamada discloses the microcavity OLED device according 
to claim 2 wherein the bottom electrode is essentially opaque and reflecting and the 
OLED device is a top-emitting OLED device (FIG. 4). 

Regarding claim 18, Yamada discloses the microcavity OLED device according 
to claim 2 wherein the top electrode is essentially opaque and reflecting and the OLED 
device is a bottom-emitting OLED device (FIG. 23). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada 
et al. (EP 1,154,676) in view of Urabe et al. (US PUB 2003/0107314). 
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Regarding claim 4,Yamada discloses the microcavity OLED device according to 
claim 2, wherein the thickness of the semitransparent electrode layer is between 10 nm 
and 30 nm and being made of Ag (page 5, paragraph 34), but does not expressly 
disclose that both of the metallic electrode layers are Ag, as claimed by Applicant. 
Urabe is cited to show organic electroluminescent display device with an opaque and 
reflective metallic electrode layer that is Ag (page 3, paragraph 34). Urabe teaches that 
having Ag as the electrode layer helps to improve color purity and reflection (page 3, 
paragraph 42). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time of invention to modify Yamada's device to include both of the metallic electrode 
layers being Ag, as suggested by Urabe for helping to improve color purity and 
reflection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Mitchell (Us PUB 2004/0007664) is cited to show and ITO electrode having an 
index of refraction of about 2 (page 3, paragraph 35). 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Natalie K. Walford whose telephone number is (571)- 
272-6012. The examiner can normally be reached on Monday-Friday, 8 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571)-272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is (571)-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). D . 





